Copolymers of lactic and glycolic acids have been traditionally synthesized by the copolymerization of lactide and glycolide, which are cyclic dimers of lactic and glycolic acids, respectively. When these two monomers are copolymerized by ring-opening polymerization, the result is a random diad of glycolic and lactic acids.
Furthermore, due to the different rea~.tivities of the two comonomers, glycolide-and lactide-rich regions would result in addition to the random regions.
These problems cause the polymer to have varnability in their properties from batch-to-batch.
Also, by making the polymer more random, the polymer will not be able to crystallize.
To synthesize an alternating copolymer of lactic and glycolic acids requires a monomer that is a hybrid of lactide and glycolide.
This monomer is called 3-methylglycolide or 3-methyl-1,4-dioxan-2,5-dione according to IUPAC nomenclature.
Three approaches were attempted out of four proposed routes.
The most viable route involved the reaction of sodium glycolate with 2-bromopropionyl bromide. 
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Due to their structural differences, there exists a difference in their reactivity. Thus, for example, in the synthesis of 50:50 poly (lactide-coglycolide), more lactide than glycolide is added in the reaction mixture because glycolide is more reactive with itself than with lactide.1 By increasing the amount of lactide, the thermodynamics for the production of the desired polymer composition becomes more favorable. Nevertheless, the resulting copolymer is always a random one with variable glycolide and lactide rich regions along the chain. Because of this variability, the properties of the polymer also become a variable with each synthesis. These properties include solubility, drug-release, degradation rate, and molecular weight.
A literature search indicates that there is a patent for the synthesis of the alternating copolymer of lactic and glycolic acids.2 The copolymer is produced by polymerizing 3-methylglycolide, whose structure is shown below. Further evidence from IR and 1 3 C nuclear magnetic resonance (NMR) After the intermediate was purified, it was cyclized according to the procedure prescribed earlier. When the sodium hydride reacted with the acid, hydrogen gas was liberated and a white gummy precipitate immediately appeared.
After work-up, the procedure that followed was similar to the technique used in the synthesis of glycolide 1 4 or lactide. 15 After the isolation of the product by vacuum distillation, an odor was noted which was similar to that observed at the same step in the synthesis of lactide or glycolide. Yield was low, and the compound was hygroscopic. Chemical analysis by silver nitrate test was negative for a halide. The NMR spectrum confirmed the structure of the product, but also indicated the presence of impurities. The NMR spectrum is ghown in Figure 3 . composition. The mass spectrum of this mixture is shown in Figure 4 . The peak intensities of the three monomers at 116 (glycolide), 130 (3-methylglycolide), and 144 (lactide) mass units are different and should not be miscontrued to be the ratio of the reaction products. Separation of the three products wac not j attempted because it was not practical to isolate the product when' the yield for this synthesis was already low (<20%). It should be noted also, that although the synthesis is identical to the procedures used in lactide and glycolide synthesis, a possible decomposition may have been occurred which was evic'nced by the darkening of the mixture duri.ng the initial dehydration step. Thus, this approach may not be practical in the production of 3-methylglycolide. 
